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Incidence and Mortality-US 



Males 



Females 



Prostate 
Lung & bronchus 
Colon & rectum 
Urinary bladder 
Melanoma of thè skin 



Kidney & renai pelvis 



Non-Hodgkin lymphoma 
Orai cavity & pharynx 
Leukemia 
Pancreas 

All Sites 



241,740 

116,470 

73,420 

55,600 

44,250 



40,250 



38,160 

28,540 

26,830 

22,090 

848,170 



29% 

14% 

9% 

7% 

5% 



5% 



4% 

3% 

3% 

3% 

100 % 



Lung & bronchus 
Prostate 
Colon & rectum 
Pancreas 

Liver & intrahepatic bile duct 

Leukemia 
Esophagus 
Urinary bladder 



87,750 

28,170 

26,470 

18,850 

13,980 

13,500 

12,040 

10,510 




29% 

9% 

9% 

6% 

5% 

4% 

4% 

3% 
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Non-Hodgkin lymphoma 


10,320 


3% V | 


| Kidney & renai pelvis 


8,650 


3% | f 


All Sites 


301,820 


100% 



Breast 


226,870 


29% 


Lung & bronchus 


109,690 


14% 


Colon & rectum 


70,040 


9% 


Uterine corpus 


47,130 


6% 


Thyroid 


43,210 


5% 


Melanoma of thè skin 


32,000 


4% 


Non-Hodgkin lymphoma 


31,970 


4% 


1 Kidney & renai pelvis 


24,520 


3% | 


Ovary 


22,280 


3% 


Pancreas 


21,830 


3% 


All Sites 


790,740 


100% 
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Lung & bronchus 


72,590 


26% 


Breast 


39,510 


14% 


Colon & rectum 


25,220 


9% 


1 Pancreas 


18,540 


7% 


Ovary 


15,500 


6% 


Leukemia 


10,040 


4% 


Non-Hodgkin lymphoma 


8,620 


3% 


Uterine Corpus 


8,010 


3% 


Liver & intrahepatic bile duct 


6,570 


2% 


Brain & other nervous System 


5,980 


2% 


All Sites 


275,370 


100% 



Siegei R, CA Cancer J Clin 2012 



Epidemiology 



Clear celi RCC is thè most common form of kidney cancer 1 

Worldwide, it accounts for 270,000 cases and 116,000 deaths 
annually 2 

Approximately 2/3 of patients present with localized disease 1 
At this stage, thè 5-year survival rate > 90% 1 
One-third present with metastatic disease 1 
Up to 40% develop metastatic disease after nephrectomy 3 
At this stage, thè 5-year survival rate is approximately 10% 3 



1. Kane CJ et al, Cancer 2008; 113(1): 78-83. 

2. GLOBOCAN 2008. 

3. Chin Al età al, Rev Urol 2006; 8(1): 1-7 



Prevalence of RCC Histologic Subtypes 



Chromophobe (5%) 




Other 


Gene: 


BHD 





Papillary Type 1 (5%) 



Gene: 



Papillary Type 2 (10%) 



Gene: 




BHD = Birt-Hogg-Dubé 
FH = Fumarate hydratase 
VHL = von Hippel-Lindau 



Linehan WM, et al. In: Concer: Principles and Practice of Oncology. 2006:1139-1140. 




Approaches to Management of Advanced RCC 



■ Surgery 

— Cytoreductive nephrectomy 

— Solitary or limited 
metastasectomy 

■ Radiotherapy 

— Palliative to bone and other 
sites 

— Spinai cord compression 



■ Systemic approaches 

— Cytotoxic chemotherapy 
— Cytokines 

— Targeted therapies including 
VEGF/VEGFRand mTOR 
inhibitors 

— Bisphosphonates 



Brain metastases 



Memorial Sloan-Kettering Cancer Center (MSKCC) Risk Model 



1. KPS < 80 



2. Hemog Job in < lower limit of laboratory's reference range 



3. Corrected serum calcium > ìo.o mg/dL 



4. Lactate dehydrogenase 



upper 



5. Abs e nc e of prior n e phrectomy 
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R.J. Motzer, J Clin Oncol, 17 (8): 2530-2540, 1999 
R.J. Motzer, J Clin Oncol, 20 (1): 289-296, 2002 
T.M. Mekhail, J Clin Oncol, 23: 832-841, 2005 



Risk Criteria Can Provide Prognostic Information 



Heng Prognostic Model [Targeted Agents Agej 
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Heng DYC et al. J Clin Oncol. 2009;27:5794-9. 



External validation and comparison with other models of 
thè International Metastatic Renal-Cell Carcinoma Database 
Consortium prognostic model: a population-based study 



Daniel Y C Heng*, Wanling Xie*, Meredith M Regan, Lauren C Harshman, Georg A Bjarnason, Ulka N Vaishampayan, Mary Mackenzie, Lori Wood, 
Frede Donskov, Min-Han Tan, Sun-Young Rha, Neeraj Agarwal, Christian Kollmannsberger, Brian I Rini, Toni K Choueiri 

LancetOncol 2013; 14: 141-48 
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Role of Nephrectomy 



Role of Nephrectomy 



Cytoreductive nephrectomy is recommended in 
patients with good PS and large primary tumors, and 
for patients with symptomatic primary lesion 

Cytoreductive nephrectomy is not recommended in 
patients with poor PS 




ESMO Guidelines 2012 




Cytoreductive nephrectomy benefit? 



3245 mRCC 
patients 



2569 (79%) 
patients with 
nephrectomy 




676/1658 (41%) 
No nephrectomy 



982/1 658 (59%) 
Cytoreductive 
Nephrectomy 



FINAL NUMBERS 



EXCLUDED 1587 (49%) 
w/ nephrectomy 
prior to metastases 



Heng et al., GU Cancer Symposium 2014 




Probability of Survival 



Cytoreductive nephrectomy benefit? 
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Heng et al., Eur Urol 2014 



Ongoing Trials 



GIR-1 [ITALIANI 

Phase III CARMENA Trial [FRENCH] 
EORTC [EUROPEAN] 



Untreated patients with 

mRCC and 

primary in place 




Nephrectomy followed by 

sunitinib 



Sunitinib alone [followed by 

nephrectomy] 



Adjuvant Therapy fo RCC 



• No FDA/EMA approved for adjuvant treatment 

• Adjuvant clinical trials: 

• S-TRAC: sunitinib vs. placebo 

• ASSURRE: sorafenib vs. sunitinib vs. placebo 

• SORCE: sorafenib vs. placebo 

• EVEREST: everolimus vs. placebo 

• PROTECT: pazopanib vs. placebo 



The Past: Cytokines 



• Cytokine-based therapy for mRCC 

-IFNa 

• Response rate: ~15% (CR: 2%) 

• Response duration: 6-7 months 
-HD IL- 2 

• Response rate: ~20%-23% 

• No improvement in PFS or OS 

• Opportunities exist for selecting patients 

• Limited use in most centers 



Patel. BrJ Cancer. 2006;94:614; Atkins. Clin Cancer Res. 2004;10:6342s; Leppert. BJU Int. 2007;99:1208. 



Milestones in Clinical Development of 
Targeted Agents for RCC 



First Presentation of Clinical Trial Results 



Sorafenib 
2 nd line 

(post-cytokine) 



IFN+Bev 
l st line 



Pazopanib 
l st /2 nd line 
(post-cytokine) 



Other agents in 
development 
l st /2 nd line 



2005 2007 2009 2012 and beyond 




2006 2008 2011 



Sunitinib 
Temsirolimus 
l st line 



Everolimus 
2 nd line 

(post-VEGFR TKI) 



Axitinib 
2 nd line 



Courtesy of S. Ouclcird 



The 'embarassment of thè riches' ... (1) 





Treatment 


MSKCC Prognostic groups 
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PFS 


ORR 
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(experimental arm) 


(months) 


(months) 


(experimental arm) 


Sunitinib 




good: 38% 


26.4 


11 
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intermediate: 56% 


VS. 


VS 


PR: 31% 


IFN 1 




poor: 6% 


21.8 
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first-line 


intermediate: 31% 
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(poor risk) 


poor: 69% 
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VS 


PR: 9% 


IFN 2 






7.3 


3.1 


SD: 46% 


Bevacizumab + IFN 




good: 29% 


23.3 


10.2 


CR: 1% 


VS 


first-line 


intermediate: 56% 


VS 


VS 


PR: 30% 


IFN (AVOREN) 3 




poor: 8% 


21.3 


5.4 


SD: 46% 


Pazopanib 


first- and 


good: 39% 


22.9 


11.1 


CR: <1% 


VS 


second-line 


intermediate: 54% 


VS 


VS 


PR: 30% 


placebo 4 








2 8 








poor: 3% 


20.5 




SD: 38% 


Tivozanib 


first- and 


good: 27% 


not yet 


11.9 


CR: 1% 


VS 


second-line 


intermediate: 67% 


available 


VS 


PR: 32% 


Sorafenib 5 




poor: 7% 




9.1 


SD: 52% 



1. Motzer RJ, et al. NEJM 2007;356:115-24; 2. Hudes G, et al. NEJM 2007;356:2271-81; 3. Escudier B, et al. Lancet 2007;370:2103-11; 4. Stemberg CN, et al. J Clin Oncol 
2010;28:1061-8; 5. Motzer RJ, et al .J Clin Oncol 201 2;30(suppl.):abstract 4501. 



The 'embarassment of thè riches' ... (2) 





Treatment 


MSKCC Prognostic groups 


OS 


PFS 


ORR 




setti ng 


(experimental arm) 


(months) 


(months) 


(experimental arm) 


Sorafenib 




good: 52% 


17.8 


5.5 


CR: <1% 


MS 

placebo 1 


second-line* 


intermediate: 48% 


MS 

15.2 


vs 

2.8 


PR: 10% 
SD: 74% 


Everolimus 




good: 29% 


14.8 


4.6 


CR: 0% 


MS 

placebo 2 


after TKIs failure 


intermediate: 56% 
poor: 15% 


VS 


vs 

1.8 


PR: 1% 
SD: 63% 




14.4 


Axitinib 




good: 28% 


20.1 


6.7 


CR: 0% 


vs 


second-line** 


intermediate: 37% 


VS 


VS 


PR: 19% 


Sorafenib 3 




poor: 33% 


19.2 


4.7 


SD: 49% 



*mainly after cytokines; **after targeted agents or cytokines 



1. Escudier B, et al. NEJM 2007;356:125-34; 2. Motzer RJ, et al. Lancet 2008;372:449-56; 3. Rini Bl, et al. Lancet 2011;378:1931-9. 




l st line Therapy 



Choosing a First-line treatment: Factors to Consider 

• MSKCC risk cathegory 

• Indolent vs aggressive disease 

• Need for tumor shrinkage 

• Adverse events 

• Comorbidities 

• Patiente preference 



First-line Therapy 



STANDARD 




ALTERNATIVE 


TREATMENT 




TREATMENT 





Good/ 




Sun iti b [IA] 




* lnterleukin-2 




Intermediate 




Bevacizumab + INFa [HA] 
Pazopanib[llA] 




[MIC] 




prognosis 






* Sorafenib [MB 



CLEAR CELL HISTOLOGY 





Poor prognosis 




• 'emsirolimus [HA] 




• Sunitinib IIIB 

• Best Supportive 
Care 













NON CLEAR CELL 
HISTOLOGY 




* Clinical trial 




* Temsirolimus IIIB] 

* Sunitinib IIIB] 

* Sorafenib IIIB] 





























AVOREN: study design 



Nephrectomised 
patients with advanced 
RCC (n=649) 

Stratification: 

Country 

MSKCC risk group 





PD 



PD 



• Endpoints 



- primary: OS 

- secondary: PFS, TTP, TTF, RR, safety 



• Treatment 

- bevacizumab/placebo lOmg/kg i.v. q2w until progression 

- IFN 9MIU s.c. t.i.w. (maximum 52 weeks); dose reduction allowed 



Escudier, et al. Lancet 2007 



Phase III Trial of Bevacizumab Plus Interferon Alfa-2a in 
Patients With Metastatic Renai Celi Carcinoma (AVOREN): 
Final Analysis of Overall Survival 

Bernard Escudier , foaquim Bellmunt , Sylvie Négrier , Emilia Bajetta , Bohuslav Melichar, Sergio Bracar da , 

Alain Ravaudy Sophie Golding, Sangeeta Jethwa, and Vesna Sneller 




■ 



Table 2. OS by MSKCC Risk Category 

Favorable Risk Intermediate Risk Poor Risk 



OS 


Bevacizumab + 
IFN (n = 87) 


IFN + 

Placebo (n = 93) 


Bevacizumab + 
IFN (n = 200) 


IFN + 

Placebo (n = 192) 


Bevacizumab + 
IFN (n = 30) 


IFN + 

Placebo (n = 29) 


Median, months 


35.1 


37.2 


22.6 


19.3 


6.0 


5.1 


95% CI 


25.0 to 45.6 


25.0 to 47.7 


18.3 to 25.8 


14.8 to 22.8 


2.8 to 11.8 


2.6 to 10.5 


HR 


0.92 


0.83 


0.85 


95% CI 


0.62 to 1 .37 


0.65 to 1 .05 


0.49 to 1 .47 


P (log-rank test) 


J 


5798 




1230 


.5594 



Abbreviations: OS, overall survival; MSKCC. Memorial Sloan-Ketterinq Cancer Center; IFN. interferon alfa-2a; HR, hazard ratio. 



JOT IRNAL OF CLINTGzVL 




izumab plus interferon alfa- 2 a for treatment of 
metastatic renai celi carcinoma: a randomised, double-b linci 
phase III trial 

Bernard E scudi er, Anna Pluzanska, Piotr Koralewski r Alain Ravaud , Sergio Bracarda r Cezary Szczylik, Christine Chevreau, Marek FUipek , 

Bohuslav Melichar, Emilio Bajetta, Vera Gorbunova,Jacques-Olivìer Bay, Istvan Bodrogi, Agnieszka Jagiello-Grusz felci, Nicola Moore, for thè 
AVO RE N Trial investiaators* 





Interpretation The combination of bevac izumab with inlerferon alfa as first-line treatment in patients with metastatic 
renai celi carcinoma results in a signihcant improvement in progression-free survival, compared with interferon alfa 
alone. 

Lanc«t 20 <37; 370: 2103-11 



Phase III Trials of IFN-a ± Bevacizumab: CALGB 90206 




Patients with 
previously untreated, 
metastatic RCC 

Stratified by MSKCC 
risk group, 
nephrectomy status 

(Planned N = 700) 




IFN-a 9 MU 3 times weekly 




IFN-a 9 MU 3 times weekly + 
Bevacizumab 10 mg/kg IV every 2 weeks 



89% power to detect a 30% decrease in hazard rate (equivalent to increase in median OS 
from 13-17 months). 



Rini Bl, et al. J. Clin. Oncol. 2008;33:5422-5428. 





Phase III Trial of Bevacizumab Plus Interferon Alfa Versus 
Interferon Alfa Monotherapy in Patients With Metastatic 
Renai Celi Carcinoma: Final Results of CALCE 90206 

Brian I. Ritti , Susan Halabi, Jonathan E. Rosenberg, Walter M. Stadler, Daniel A. Vaetta, Laura Archer, 
James N. Atkins, Joel Picus, Piotr Czaykowski , J anice Dutcher, and Eric J. Stnall 




Time (months) 




Time (months) 



Conclusion 

OS favored thè bevacizumab plus IFN-a arm but did not meet thè predefined criteria for 
significance. HTN may be a biomarker of outcome with bevacizumab plus IFN-a. 

Journal of Clinical Oncology 



Phase 3 Trial — Temsirolimus and IFN-a in 
Poor-risk mRCC 



^Eligibility Criteria 

* Previously untreated mRCC 

♦ Poor prognosis (> 3 predictors of poor 
risk): 



- LDH > 1.5 x ULN 
Hemoglobin < LLN 
Corrected calcium > 10 mg/dL 
Diagnosis to first treatment < 1 year 

- KPS 60-70 

Multiple organ sites of metastasis 

V / 




Temsirolimus 25 mg IV weekly 

(n=209) 




Temsirolimus 15 mg IV weekly + 
IFN-a 6 MU SC tiw (n=210) 






• Randomized, international, multicentertrial 

• All histologies included 

• Primary endpoint: OS 

• Treatment continued until PD, toxicity, or symptom deterioration 

ULN = upper limit of normal; LLN = lower limit of normol; PD = ciisease progression 
Hudes G, et al. N Erigi J Med. 2007;356:2271-2281. 



Phase 3 Trial: Overall Survival 
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Hudes G, et al. N Erigi J Med. 2007;356:2271-2281. 



Sorafenib in Advanced RCC (TARGETs) 



Stratifica ti on by Motzer criterio 

and country 



Unresectable or metastatic, clear-cell 

RCC 

Resistant to standard treatment 

ECOG PS 0-1 



No brain metastasis or poor risk by 

Motzer criteria 




(N = 903) 



Major endpoints 

■ Survival (a = .04) 

■ PFS (a = .01) 



Escudier B, et al. N Engl J Med. 2007;356:125-134. 





Sorafenib in Advanced Clear-Cell 

Renal-Cell Carcinoma 




Months 



CONCLUSIONS 

As compared with placebo, treatment with sorafenib prolongs progression-free sur- 1 
vivai in patients with advanced clear-cell renal-cell carcinoma in whom previous 
therapy has failed; however, treatment is associated with increased toxic effects. | 

N EnglJ Med 2007;356:125-34 



Sorafenib) for Treatment of Renai Celi Carcinoma: Final 
Efficace and Sa le tv Results of thè Phase III Treatment 
Approaches in Renai Cancer Global Evaluation Trial 

Remarci Esc a d i rr, Eitn Eisen, W r alter Af. Stadler, Cezary' Szezylilc, Stépharre Ondarti, TV / idi acl Stadi ler, 
Syl v/e iVr^r i r r, Christine Chevrea a, Apnrx'a A. Desai, Erède rie Rolland, Eotnasz Dea i Aro w, 

Ehontas E. El atson, Tda rti n Gare, Sibyl Anderson, Gloria Do fi lena, ÀI itigli a a Shan, Carol Rena, 

Chetati Eathia, and Ronald ÀI. B alcow'ski 




P = .146 

0 4 8 12 16 20 24 28 32 36 40 



Conci usion 

Although an OS benefit was not seen on a primary intent-to-treat analysis, results of a secondary 
OS analysis censoring placebo patients demonstrated a survival advantage for those receiving 
sorafenib, suggesting an important cross-over effect. VEGF levels are prognostic for PFS and OS 

and safetv of sorafenib in advanced RCC. 



in RCC. The results of TARGET establish thè efficacy 




Journal of Clinical Oncology 



Sunitinib vs IFN in Untreated mRCC 



Patients with 
previously untreated, 
measurable, clear-cell 
metastatic RCC 

(N = 750) 




Sunitinib 50 mg PO daily on 4-weeks-on, 2- 

weeks-off schedule 
(n = 375) 




Interferon alfa 9 MU administered 

3 times weekly 
(n = 375) 



Endpoints: progression-free survival (primary), overall 
survival, response rate, and safety 



Motzer RJ, et al. N Engl J Med. 2007;356:115-124. 





Progression-free Survival 



Sunitinib versus Interferon Alfa in Metastatic 

R.enal-Cell Carcinoma 



1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 



0.3 — 

0 . 2 - 






Primary End-Point MET! 




o.n 

0.0 



Response 


Independent Central Reviewy 
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Motzer RJ, et al. N Enel J Med. 2007;356:115-124. 



Over all Survival and U pelateci Results for Sri ir iti ni t> 

Witlr Interferon Alfa in Patients Witlr 
: Renai Celi 



Compai 
Aletasti 




are ino in a 

Robert J . Xlotzer, Thomas E . EJntson, Riotr Torneiate, M. E>ror Xlichaelson, Ronald A/. Enkowski, 

Stéphane Ondarci, Sylvie Xegrier, Cezary Szezylik, Roberto Rili, Georg A. Bjarnason , Xavier G arda- del- ritiro, 
Jeffrey A. Sosman, Exva Solska, George \\ r ilding, John A. Thompson, Sindy T. Kim , Isan Chen, X i n EJnang, 
and Robert A. Tigli n 
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Hazard ratio 
(95% CI, 0. 
P= .051 
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to 1.001) 



Sunitinib (n = 375) 
Median, 26.4 months 
<95% CI, 23.0 to 32.9) 

IFN-« (n = 375) 
Median, 21.8 months 
<95% CI, 17.9 to 26.9) 



0 



Conclusion 

Sunitinib demonstrates longer overall survival compared with IFN-o plus improvement in response 
and progression-free survival in thè first-line treatment of patients with metastatic RCC. The 
overall survival highlights an improved prognosis in patients with RCC in thè era of tar- 
geted therapy. 
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Phase III Pazopanib Trial in RCC 



Patients with advanced RCC 



• Stratification 

• ECOG PS 0 vs 1 

• Prior nephrectomy 

• Treatment-naive (n = 233) 

vs 1 cytokine failure 

(n = 202) 



(N = 435) 




(n = 290) 



(n = 145) 



► 




Pazopanib 
800 mg qd 





Placebo 



Option to receive pazopanib via an open-label study at progression 



Sternberg C et al. J din Oncol. 2010;28:1061-8. 



Phase III Pazopanib Trial in RCC: Efficacy and Safety 






Pazopanib, 


Placebo, 


HR 




Population 


months 


months 


(95% CI) 


P 


Overall 


9.2 


4.2 


0.46 

(0.34, 0.62) 


<.0001 



Treatment-naive 



11.1 




0.40 

(0.27, 0.60) 



<.0001 



Cytokine-pretreated 7.4 




0.54 

(0.35, 0.84) 



<.001 



Grade 3/4 adverse events occurring more frequently in thè pazopanib arm: 
diarrhoea, hypertension, proteinuria, arterial thromboembolism, and 
elevated ALT/AST levels 



Sternberg C et al. J Cìin Oncol. 2010;28:1061-8. 

Sternberg C et al. Presented at thè 2011 Genitourinary Cancers Symposium (abstract 313). 



Pazopanib in Locally Advanced or Metastatic Renai Cieli 
Carcinoma: Results of a Randomized Phase III Trial 

Cora N. Sternberg, lari D. Davis, Jozef Mardiak, Cezary Szczylik, Eunsik Lee, John Wagstaff, Carlos H. Barrios, 
Pamela Salatati, OlegA. Gladkov, Alexander Kavitta, Juan J. Zarbà, Mei Cheti, Laureti McCanti, Lini Pandite, 
Debasish F. Roychowdhury, and Robert E. Hawkins 




Conci usion 

Pazopanib demonstrated significant improvement in PFS and tumor response compared with 
placebo in treatment-naive and cytokine-pretreated patients with advanced and/or metastatic RCC. | 

VOLUME 28 • NUMBER 6 • FEBRUARY 20 2010 



Journal of Clinical Oncology 



Proportion Progression-Free 



Pazopanib PFS 



Treatment-naive 



Cytokine-pretreated 



Hazard Ratio = 0.40 




Months 



Hazard Ratio = 0.54 




Sternberg CN, et al. J Clin Oncol. 2010;28:1061-8 



Proportion Surviving 



Final Overall Survival Results 




0 10 20 30 40 



Patients atRisk 

Pazopanib 290 213 147 95 25 

Placebo 145 93 MoiftflS 53 9 



Sternberg CN, et al. ESMO 2010, LBA 22 




Randomized, Open Label, Phase III Trial of Pazopanib 
versus Sunitinib in First-line Treatment of Patients with 
Meta stati c Renai Celi Carcinoma (mRCC): Results of thè 

COMPARZ Trial 



Robert Motzer 1 , T. E. Hutson 2 , James Reeves 3 , Robert Hawkins 4 , Jun Guo 5 , Paul Nathan 6 , 
Michael Staehler 7 , Paul de Souza 8 , Jaime R. Merchan 9 , Kate Fife 10 , Jie Jin 11 , Robert Jones 12 , 
Hirotsugu Uemura 13 , Ugo De Giorgi 14 , Ulrika Harmenberg 15 , Jinwan Wang 16 , David Cella 17 , 
Lauren McCann 18 , Keith Deen 18 , and Toni K. Choueiri 19 



COMPARZ: Study Design 



( Key Eligibility Criteria 

• Advanced/metastatic RCC 

• Clear-cell histology 

• No prior systemic therapy 

• Measurable disease (RECIST 1.0) 

• KPS > 70 

• Adequate organ function 



Stratification Factors 







• KPS 70/80 vs 90/100 

• Prior nephrectomy 

• Baseline LDH >1.5 vs <1.5xULN 



Pazopanib 

800 mg qd continuous 

dosing 

Dose reductions to 
600 mg or 400 mg 



Sunitinib 
50 mg qd 
4 wk on/2 wk off 

Dose reductions to 
37.5 mg or 25 mg 



Primary endpoint: PFS 



Motzer R, ESMO 2012 



Probabìlity of Progress io n-free Survival 



Primary Endpoint: Progression-free Survival 

(independent review) 




l l l l l l l l l l 



0 4 8 12 16 20 24 28 32 36 40 

Monfhs sirice Randomìzation 



Motzer RJ et al., NEJM 2013; 369(8): 722-31 




Best Response by RECIST 1.0 (independent review) 





Pazopanib 


Sunitinib 




(n = 557) 


(n = 553) 


Best overall response, % 






Complete response (CR) 


<1 


<1 


Partial response (PR) 


31 


24 


Stable disease 


39 


44 


Progressive disease 


17 


19 


Not evaluable 


13 


12 


Objective Response Rate 


31 


25 


(CR +PR), % 






95% CI 


26.9, 34.5 


21.2, 28.4 


P value 




0.032 



Motzer R, ESMO 2012 



Estimateci Survival Function 



Interim Analysis of Overall Survival 
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Number at risk 




















557 521 458 


384 


327 


274 


223 


142 
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553 501 431 


354 


313 


269 


225 


148 


69 


28 


3 





Motzer R, ESMO 2012 




Treatment Duration and Dose Adjustments 





Pazopanib 


Sunitinib 




(n = 554) 


(n = 548) 


Median duration of treatment 
(months, range) 


8.0 (0-40) 


7.6 (0-38) 


Dose reductions, % 


44 


51 


Discontinuations due to AEs 1 , % 


24 


19 



1. Most common reason: pazopanib arm (liver event, 6%); sunitinib arm (cytopenia, 3%) 



Motzer R, ESMO 2012 



Patient Preference in PISCES 








r 

Pazopanib 


1 










800 mg OD 


P 


* 


1-1 




Period 1 






n = 169 












Sunitinib 

9 - 







Sunitinib 
50 mg 4/2 a 



IL 



Period 2 



Pazopanib 
800 mg OD 



Patient preference 
of further 
treatment 




J 




10 weeks 



2-week 

washout 




1 0 weeks 



Double-blind phase 



End of study 



0 

Stratification factors: 

• ECOG PS (0 vs 1 ) 

• Metastatic sites (1 vs > 2) 



10 12 22 
Time (weeks) 

Escudier et al, JCO 2014 



Escudier et al., JCO 2014 



More Potent VEGFR-TKIs in RCC 




Less 

potent 




potent 




1. Eskens F et al. Presented at 2008 annual meeting of thè 

ICso, half-maximal inhibitory concentration. American Association for Cancer Research (abstract); 

2. Nakamura K et al. Cancer Res. 2006;66:9134-42; 
3. Chow LQ, Eckhardt SG. J Clin Oncol. 2007;25:884-96. 



2 nd line Therapy 



Choosing a Second-line treatment: Factors to Consider 



Clinical Factors 

• Aggressiveness of disease 

• Performance status 

• Safety; toxicity in first line; quality of life 

• Response to first line? 

Non-clinical factors 

• Physician experience with drugs 

• Availability of and access to drugs 

• Patient preference 



Second-line Therapy 



STANDARD 




ALTERNATIVE 


TREATMENT 




TREATMENT 





Previous 

treatment with a 




Axitinib [IA] 




• Clinical trial 

• Shifting TKIs [IIIB] 




VEGF(Rs)-pathway 

inhibitor 




Everolimus [MA] 







CLEAR CELL HISTOLOGY 



Previous 




* Axitinib [IA] 


treatment with 




* Sorafenib [IA] 

* Sunitinib [HA] 

* Pazopanib [MA] 


cytokines 












Everolimus has level I evidence in 2 nd line 



Stratifìcation 

■ Previous VEGFR-TKI: 

1 or 2 

■ MSKCC risk group 

-Favorable (29%) 
-Intermediate (56%) 
-Poor (15%) 

(N = 410) 




Everolimus + 

Best Supportive Care 
(n = 272) 



Placebo + 

Best Supportive Care 
(n = 138) 



Motzer RJ, et al. Lancet 2008;372:449-56 








Hazard ratio = 0.33 

95 % CI [0.25, 0.43] 

Mediati PFS 
Everolimus: 4.90 mo 
Placebo: 1 .87 mo 

Log rank P value = <0.001 

Everolimus (n = 277) 

Placebo (n = 139) 






The 'AXIS' trial (Axitinib vs Sorafenib 2 d line) 



Eligibility Requirements : 

• Advanced clear-cell RCC 

• 1 prior first-line therapy 

( sunitinib, bevacizumab 
plus IFNot, temsirolimus or 
cytokines) 

• ECOG PS 0-1 



Stratification: 



prior regimen 
ECOG PS (0 vs 1) 



R 

A 

N 

D 

0 
M 

1 

SE 



361 



1:1 



AXITINIB 

5 mg bid -> 7 mg bid -> 
10 mg bid 



362 



SORAFENIB 
400 mg bid 



723 pts 

PRIMARY ENDPOINT: PFS (IRC) 



SECONDARY ENDPOINTS: OS, 

ORR (IRC), duration of response, safety, QoL 



Until PD, 
unacceptable 
AE or withdrawal 
of consent. 

Crossover was 
not allowed. 



90% power to detect a 
improvement in median PFS from 
5 months with sorafenib to 7 
months with axitinib 



Rini B et al. Lancet 2011; 378:1931-1939 



EFFICACY RESULTS OF AXIS TRIAL: PFS 

(IRC Assessment) 



Mediati PFS (months) 

Axitinib 6-7 (95% CI 6-3-8-6) 
Sorafenib 4-7 (95% CI 4-6-5-6) 

p<0-0001 

Stratified HR 0-665 
(95% CI 0-544-0-812) 





vj — 
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Number at risk 


Axitinib 


361 


256 


202 


145 


96 


64 


38 


20 


10 


Sorafenib 


362 


224 


157 


100 


51 


28 


12 


6 


3 



18 20 



IRC= Independent Review Committee 



Rini B et al. Lancet 2011; 378:1931-1939 



EFFICACY RESULTS: AXIS TRIAL 
(PFS according to previous regimen) 



PFS 


AXITINIB 
(N° 361) 


SORAFENIB 
(N° 362) 


HR 


P* 


CYTOKINES 


12.0 


6.6 


0.51 (0.37-0.72) 


<0.0001 


SUNITINIB 


4.8 


3.4 


0.74 (0.57-0.95) 


0.0107 


BEVACIZUMAB + 
IFN 


4.2 


4.7 


1.14(0.56-2.31) 


0.636 


TEMSIROLIMUS 


10.1 


5.3 


0.51 (0.14-1.86) 


0.124 



*One-sided log-rank test stratified by ECOG PS 

Rini B et al. Lancet 2011; 378:1931-1939 



Survival Distribution Function 



Final OS (1 November 2011) in Overall Population 



Number 
at Risk 




Survival Time (months) 

Axitinib 361 351 326 302 273 252 327 214 193 178 152 127 86 70 45 36 14 5 0 

Sorafe nib 362 34 0 318 2 78 278 259 24 0 218 202 181 145 118 88 62 4 1 26 9 4 0 



Rothenberg M, FDA presentation 2011 



Survival Distribution Function 



EFFICACY RESULTS: AXIS TRIAL 
(OS in patients previously treated with cytokines) 




Michaelson MD et al. J Clin Oncol 30, 2012 (suppl; abstr 4546) 




EFFICACY RESULTS : Best Response by RECISI 

(IRC Assessment) 



Best Overall Response % 


AXITINIB 


SORAFENIB 


Parti al response* 


19.4 


9.4 


Stable disease 


49.9 


54.4 


Progressive disease 


21.6 


21.0 


Indeterminate 


6.1 


11.6 



*Axitinib versus Sorafenib p= 0.0001 



IRC= Independent Review Committee 



Rini B et al. Lancet 2011 ; 378:1931-1939 



SAFETY RESULTS: AXIS TRIAL 



ADVERSE EVENTS 

DIARRHEA 
HYPERTENSION 
FATIGLI E 

NAUSEA/VOMITING 

DYSPHONIA 

HYPOTHYROIDISM 

STOMATITIS 

HAND-FOOT SYNDROME 

RASH 

ALOPECIA 



AXITINIB % 


SORAFENIB % 


ALL GRADE 


GRADE 3/4 


ALL GRADE 


GRADE 3/4 


55 


11 


53 


7 


40 


16 


29 


11 


39 


11 


32 


5 


32/24 


3 


22/17 


1 


31 


0 


14 


0 


19 


<1 


8 


0 


15 


1 


12 


<1 


27 


5 


51 


16 


13 


<1 


32 


4 


4 


0 


32 


0 



Rini B et al. Lancet 2011; 378:1931-1939 





Sorafenib has now level I evidence in 2 nd line, too ... 



Temsirolimus vs Sorafenib as Second-Line 
Therapy in Metastatic Renai Celi Carcinoma: 
Phase 3 Results From thè INTORSECT Trial 







T. E. Hutson , 1 B. Escudier , 2 E. Esteban , 3 
G.A. Bjarnason , 4 H. Y. Lim , 5 K. Pittman , 6 P. Senico , 7 
A. Niethammer . 8 D. Lu . 8 S. Hariharan . 9 R. Motzer 10 



INTORSECT* Study Design 






Patients with mRCC 
and PD on Ist-line 
sunitinìb 

(N=512) 

Stratification factors: 

• Duration of sunitinib 
therapy (< or >6 mo) 

• MSKCC risk group 

• Histology (clear celi 
or non— clear celi) 

• Nephrectomy status 



R 

A 

N 

D 

O 

M 



Temsirolimus 

25 mg IV weekly+ 
(n=259) 



Sorafenib 
400 mg orai BID+ 
(n=253) 



112 sites 



N=512 

in 20 countries 



Treat until PD, 
unacceptable 
toxicity, or 
discontinuation 
for any other 



1:1 



Hutson T, ESMO 2012 







PFS (probability) 



The 'INTORSECT' trial 




Hutson T, ESMO 2012 
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Dovitinib (TKI258): A Small-Molecule Inhibitor of Multiple 

RTKs, Including FGFR 




Figure adapted from: Rini Bl, Atkins MB. Lancet Oncol 2009;10:992-1000. 



- Inhibits thè tyrosine kinase activity of 

• FGRFR, VEGFR 

• PDGFR, c-KIT, FLT-3, CSF1R 

- Nanomolar IC50 values 

- Competes with ATP for binding to 

thè kinase region of thè receptor 

- Exhibits direct antitumor and 

antiangiogenic activity 

- Orai dosing 

- Development in breast, renai, and 
urothelial celi cancers and in multiple 

myeloma 



. Lopes de Menezes, et al. Clin Cancer Res. 2005;11:5281-5291. 

2. Renhow,e et al. J Med Chem. 2009;52:278-292. 



Mean Tumour Volume, mm 3 ± SEM 



Dovitinib (TKI258) Pre-clinical Development: 
Antitumour Activity in Human RCC Xenografts 



Model: 786-0 Clear Celi RCC 



1400-1 

1200 - 

1000 - 

800- 

600- 

400- 

200 - 

0 - 
0 



Vehicle 



TKI258 15 mg/kg PO qd 
TKI258 30 mg/kg PO qd 

TKI258 60 mg/kg PO qd J 





5 10 

Days Post-randomisation 




p53 

PTEN 

VHL 

VEGF 



786-0 
Celi Line 



Heterozygous 

mutation 

Homozygous 

mutation 

Homozygous 

deletion 

Expressed 



TIC, % 



Vehicle 100 

TKI258 15 mg/kg 135 

TKI258 30 mg/kg 
TKI258 60 mg/kg 



T/C, mean tumor volume, dovitinib-treated/vehicle control. 



Angevin E et al. J din Oncol. 2009;27:ab3563. 



Courtesy of S. Nègrier 







Third-line Trial in mRCC: 
Dovitinib (TKI258) vs Sorafenib 



Phase III, randomised, open-label, 
multi-centre trial 



Eligibility criteria 

• Advanced clear celi or 
a component of clear 
celi mRCC 




• >1 measurable lesion 
by CTor MRI 



N = 550 



• 1 prior anti-VEGF and 
1 prior mTOR inhibitor 





Principal Investigatori Dr Robert Motzer 



Trial Sites: United States, Canada, Germany 




Primary end point: PFS 

Secondary end points: OS, ORR, safety, and patient-reported outcomes 



Available at http://www.clinical trials.gov. NCT01223027 



Probability (%) event-free 



Progression-Free Survival (Central) 




Months 

Patients at risk 

Dovitinib 284 148 41 20 3 1 1 0 

Sorafenib 286 152 42 12 2 1 0 0 



Motzer R, ESMO 2013 




Proba bility (%) event-free 



Interim Overall Survival 

ni N Median, months Hazard Ratio 




0 3 6 9 12 15 18 21 

Months 



Dovitinib 284 246 165 102 51 23 9 0 

Sorafenib 286 242 160 95 52 22 7 0 



Motzer R, ESMO 2013 




And thè FUTURE? 



• Check point inhibitors 

• cMET inhibitors 



PD-1 Blockade as a Strategy for Cancer Immunotherapy 



Cytoplasm 



Signal 1 



Signal 2 



Signal 3 



TCR 



CD3 
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JAK1 ; TYK2 






PD-L1 

(PD-L2) 



PD-1 



Nucleus 



(PLC^y 




Inhibition 



NFAT 



ST ATfXSJ AT 2 
IRF9 



T celi activation 
• Celi growth 
Effector function 
• Survival 



NFAT 



STA T1IS TAT2 
IRF9 



PD-1 



T celi anergy 

• Inhibition of 
celi growth 

• Inhibition of 
effector function 




Okazaki T. et al, Nat Immunol 2013, 14:1212-1218 
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of Anti — PD-1 Antibodv in Cancer 



B Patient with Renal-Cell Cancer 

Before Treatment 




6 Months 




Objective Response No Objective Response 




Positive Negative 

(N=25) (N=l 7) 



PD-L1 Status 



Association between Pretreatment Tu mor PD-L1 Expression and Clinical Response 



Response Status 


PD-Ll-Positive 


PD-Ll-Negative 

number (percent) 


Total 


Objective response 


9(36) 


0 


9(21) 


No objective response 


16 (64) 


17 (100) 


33 (79) 


All 


25 


17 


42 



P=0.006 for association by Fisher’s exact test 




Topalian SL, NEJM 2012 







Ongoing Phase III Study 



/emÌ 



Eligibility criteria 




• Advanced clear celi or a 
component of clear celi 
mRCC 

• Progression on or after most 
recent therapy and within 6 
months of study enrollment 

• 1 or 2 prior anti-VEGF 

• NO prior mTOR inhibitor 



N= 822 






Primary end point: Overall Survival 



MET and Acquired Resistance to VEGF-targeted Therapies 



Celi proliferatoli 
and differentiation 
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Cytoskeletal functions 



Hypoxia triggers increase in cMET 
expression and activity: 

— Celi invasion and migration 

— Celi proliferation 

— Celi survival 

Inhibition of cMET may help 
overcome acquired resistance to thè 
VEGF pathway 

Dual inhibitors of cMET and VEGFr2 
such as Cabozantinib are active 



Aftab DT et al. Clin Transl Oncol, 2011; 13: 703-9 



CABOZAN INIB (XL 184) in Patients with Metastatici, Refractory RCC 



mRECIST response evaluable, n 


25* 


Best overall response, n (%) 




Confirmed partial response 


7 (28) 


Stable disease 


13(52) 


Progressive disease 


1 (4) 


Week 16 DCR b , n (%) 


18 (72) 



N umber of ptior 




Choueiri T et al. J Clin Oncol 30, 2012 (suppl; abst 4504) 



METEOR Study 



/emÌ 



Eligibility criteria 




• Advanced clear celi or a 
component of clear celi 
mRCC 

• Progression on or after most 
recent therapy and within 6 
months of study enrollment 

• 1 or 2 prior anti-VEGF 

• NO prior mTOR inhibitor 



N= 650 






Primary end point: PFS 



ALLIACE/CALGB Phase II study 



Eligibility criteria 

Locally advanced or 
metastatic RCC 
No prior systemic treatment 




Cabozantinib 60 mg/day PO 



unitinib 50 mg/day (4/6w) 



Primary end point: PFS 



Current treatment Algorithm for mRCC therapy 



HISTOLOGY 



Clear-cell 



SETTING 



RISK GROUP 



Line 



Il Line 




Favourable/ 
Intermediate risk 






\ 



/ 



Post cytokines 






Post TKIs 



STANDARD THERAPY 



Sunitib (Motzer, NEJM 2007) 



Bevacizumab + INFa (Escudier, 

Lancet 2007) 



Pazopanib 

Clin Oncol 2010) 



(Sternberg, J 



Sorafenib ( Escudier, NEJM 2007) 

Pazopanib 

Axitinib (Rini, Lancet 201 1 ) 



Everolimus 

Lancet, 2008) 

Axitinib (Rini, Lancet 201 1 ) 



Poor-risk 




• Temsirolimus (Hudes 

NEjM 2007) 







(Motzer, 




OPTION 

• Cytokine (IL-2HD) 

• Sorafenib 



• Sunitinib 

• Sorafenib 



• Sunitinib 



• Sorafenib 



• Temsirolimus 

• Sunitinib 

• Sorafenib 



Cicca rese C, Massari F. 2014 
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